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MILITARY SPECIFIC ATI~N

MI L- C-49055EJ
8 October 1985
~G
MI L-C-49055A
26 January 1981

CABLES, POUER, ELECTRICAL,
(FL ExILILE, FLAT, UN SHIELOEO), (ROUNO CONDUCTOR),

GENERAL sPECIFICATION FOR

This specification is approved for use by all Depart-
❑ents and Agencies of the Department of Oefense.

1. sCOPE

This specification covers flexible, flat, unshielded electrical
fther solid or stranded inner round conductors. Electrical cables

covered by this specification are suitable for use fn aerospace, ground, and
shipboard applications to provide minimum size, weight, and space.

2. APPLICABLE 00 CEMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unless otherwise specified, the
following specifi cations, stand erds, and h db ooks of the issue listed in that issue
of the OePartmefJt of Oefense Index of Spec$~ications and Standards (0001SS)
specified in the. solicitation form a part of this specification to the extent
specffied herein.

SPECIFICATIONS

FEOERAL

TT-M.261 Methyl Ethyl Ketone, Technical .
TT-I-735 Isopropyl Alcohol .

MILITARY

f41L-T-5624
MIL-c-12000
141 L-L-23699

NIL. H.46170

Turbfne Fuel, Aviatfon, Grades JP-4 and JP-5
Cable, Cord, and Hire, Electrfc; Packaging of.
Lubricating Ofl, Afrcraft Turb4ne Engines,
Synthetic Base.
Hydraulic Fluid, Rust Inhibf ted, Fire Retardant,
Synthetic Hydrocarbon Base

(See supplement 1 for list of associated specification sheets) .

1 IBII ens, 6e ens] an any per nen ata I
Iwhfch may be of use fn fmprovfng this document should be addressed to: US Army I
lCommunicat fens-Electronics Command, ATTN: AMSEL-EO-TO, Fort Monmouth, NJ 07703,
[by using the self-addressed Standardization Oocument [improvement Proposal (00 Form /
l1426)appearfng at the end of thfs document or by letter.

I

FSC 6145

I

DISTRIBUTION STATEMENT A. ApprOved for publlc release; distribution is unlirnfted.
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MI L- C-49055B

STAN DAROS

FEDERAL

FE D- ST D-228

MILITARY

M1L-STO-1O4
M1L-sTO-1O5

MI L- STO.129
MI L-STO-202

MI L-sTo-454

HIL-STO-681

MI L-STO-1285
MI L- ST D-1344
MI L-sTo-45662

Cable and h’fre, “insulated; Method of Testing.

Limits for Electrical Insulation Color.
Sampling Procedures and Tables for Inspection by
Attributes.
Marking fOr Shipment and St0ra9e.
Test Methods for Electronic and Electrical
Component Parts.
Standard General Requirements for Electronic
Equipment .
Identification Coding and Application of Hook Up

and Lead Uire.
Marking of Electrical and Electronic Parts.
Test Methods for Electrical Connectors.
Calibration Systems Requirements.

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers In connection with specific acquisition funct<ons should -
be obtained from the contracting activity or as directed by the contracting of ficer. )

2.2 Other publications. The followfng documents form a part of this
specification to he extent specified herein. The issues of the documents which are
indicated as 000 adopted shall be the issue listed in the current OODISS and the
Supplement thereto, if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIALS

B3 Soft or Annealed Copper !dire.
833 Tinned Soft or Annealed Copper Uire far

Electrical Purposes.
8286 Copper Conductors for Use in Hookup Hire for

Electronic Equipment.
B298 Sflver-Coated Soft or Annealed Copper Hire.
B355 Nickel-Coated Soft or Annealed Copper Hire.
D3032 Hookup Wire Insulation.
G21 Determining Resistance of Synthetic Polymeric

Materials to Fungi.

(Application for copies should be addressed to the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103. )

(Industry association specifications and standards are generally available for
reference from 1 ibrari es. They are also distributed among technical groups and
usfng Federal agencies. )

2.3 Order of precedence. In the event of a conflict between the text of this
specification and he references cited herein,
take precedence.

the text of this specification shall

3. REQUIREMENTS

3.1 Specification sheets. The i ndivtdual 1 tern requirements shall be as specified
herein and in accordance wi~h the applicable specification sheet. In the event of
any conflict between requirements of this specification and the specification sheet,
the latter shall govern (see 6.1).

tth~;f %+%+%’%
Cables furnished under this specification shall be products

or lis. tfng on the applicable qualified products list at the
time set for opening of bids (see 4.4 and 6.2).
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3.3 Materials (see 4.6.1). The materials for the prfncipal components of the
cable shall be as speciti herein. Prior approval to use substitute material must
be obtained from the qual~fying activit

i“
Uhen a definite material is nOt

specified, a material shall be used tha will enable the finished products to meet
the performance requirements of thfs specific ation .,. Acceptance or approval of any
constituent material ‘shall not be construed as a guaranty of the acceptance of the
finished product. All materials used in the manufacture of cables furnished
hereunder shall be of such quality and form that the finished product conforms to
the requirements of this specification. All materials used shall conform to the

requirements specffied herein. Polyvinyl chloride shall not be used as an insulating

mater {al tn aerospace applications.

3.3.1 Conductors. Conductors shall be stranded, bare or coated, as specified

(see 3.1). All conductors shall conform to ASTM B286 requirements.

3.3.1.1 Conductor strands.

a.

b.

c.

d.

Bare copp er conductor. Bare copper conductors shall conform to soft or
annealed copper conductor in accordance with ASTM B3.
Tin-coated copper conductor. Tin-coated copper conductor shall conform

th t inuity and adherence coating requirements for tinned, soft
o; an~e~~~d copper conductor in accordance with ASTM B33.
Silver-coated copper conductor. Sflver-coated copper conductor shall
have a th,i ckness of not less than 40 micro inches of silver and meet the
continuity of coating requirements of ASTM 0290.
Nickel-coated copper conductor. Nickel-coated copper conductor shall
have a thi ckness of not less than 50 ❑tcroinches of nickel and ❑eet the
continuity of coattng requirements of ASTM B355.

3.3.1.2 Stranded conductors. Stranded conductors shall be concentric ally -unilay
or concentrically stranded In accordance with ASTM B2B6. Conductors shall not be

coated after stranding (no overcoating). Individual strands shall be coated before
stranding and ❑eet all the requirements of the basic wires. specfffed in 3.3.1.1.

3.4 Oesign and construction (see 4.6.11. Design and construction of the cable
shall be as specified herein and in he applicable specification sheet (see 3.1).

3.4.1 Conductors. The size and number of the conductors shall be In accordance
with the applicabl e specification sheet (see 3.1).

sp%fed%=+%+
The acceptable spacing of the wires in the cable shall be as

3.4.3 Finished cable. Finished cable shall conform to the configuration as
specified in the applicable specification sheet (see 3.1).

3.4.3.1 Splices. All delivered cable shall be free of conductor splices. There
shall be no splices of the cable as a whole unit. Unless otherwise s ecified in the
~cqui sition document, Ithe minfmum acceptable finished cable lengths s all be greater
than 10 feet (see 4.4.1, 6’.1, and table I).

TABLE I . Finished cable lengths.

1 Cabl e width I M inimum percentage of footage in r
shipment with lengths greater than:

1 Inches I lUO tt I 50 ft i 25 ft I 10 ft r
IT’S--I-5O-I-E$- 1~~~~

J’ ;:: ; = ; 50 ~BOl 100 I

S.*. .!. C LaD1
the maximum-
applicable spec

. ...” . . . .

Cable weight shall be tested in accordance with 4.6.1.1,
w per thousand feet shall be in accordance with the
ication sheet (see 3.1 and 4.6.1.1).

3
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3. 4.3.3 Color. The color shall be in accordance with the applicable
specific ati~et (see 3.1) and shall be in accordance with MI L-STO-1O4, class 1.

3.5 Insulation flaws. One hundred percent of the finished cable shall pass the
insulation tiaws test specified in 4.6.3. Test volt?ges shall be as specified in
the applicable speciff’cation sheet (see 3.1).

3.6 Dielectric withstanding voltage. Uhen cables are tested as specified in
4.6.4, they shall withstand the voltage specified in the applicable specification
sheet (see 3.1), and there shall be no evidence of breakdown or fl ashover.

3.7 Insulation resistance. insulation resistance shall be tested in accordance
with 4.% .5, the insulation resistance shall be not less than 500 megohms-1,000 feet.

3.8 Conductor continuity. One hundred percent of the finished cable shall pass
the conductor contf nuity test specffied in 4.6.8. There shall be no indication of
discontinuity in any conductor.

3.9 Conductor resistance. Cables shall be tested as speciffed in 4.6.6, the
conductor direct current dc) resistance shall not exceed the value specffied in the

applicable speciffcatf On sheet (see 3.1).

3.10 Thermal shock. Cables shall be tested as specified in 4.6.7, they shall
withstand the temperature cycles speclffed (see 3.1), without cracking of the
insulation and with no evfdence of delamination or visfble change. The insulation -
shrinkage shall not be greater than ,that specfffed in the applicable specification
sheet (see 3.1).

3.11 Flammability. Flat cables shall be tested i“ accordance with paragraph

4.6.9. _The f lat cable shall not flame for longer than one minute following any of
the ffve 15 second applications of the flame. Burning or charring of more than 25
percent of the indfcator flag or flaming drops whfch ignfte the cOttOm .!1S0
constitutes faf lure (Note: Soot that can be removed from the flag wfth e cloth or
the fingers, and brown scorching are to be tgnored).

Cables shall be tested as specffied in 4.6.10, they shall
wi~~~ja”%%%ldi”g a“d u“foldi”g wftho”t indicating 10$s of co”tf””ity. There
shall be no evfdence of cracking, delamination, or fracturing. Following the test,
the cable shall meet the dielectric withstanding voltage requirements fn 3.6.

3.13 High-temperature aging. Cables shall be tested fn accordance wfth 4.6.11,
there shal 1 be no crack ing or separation of the insulation. The cable shall then
meet the dielectric withstanding voltage requirements specified in 3.6.

3.14 Strfppabilfty. Cables shall be tested as specffied in 4.6.12, the wires in
the cable shall be free of stripping. If here the insulation is stripped, there shall
be no evfdence of conductor damage and only a trace of insulation or adhesive
remafning which can be easily removed by peeling.

3.1S Solderabilfty. Cables shall be tested as specified in 4.6.13, the dfpped
surface of the conductor shall be at least 95 percent covered with a continuous new
solder coating. The remafnlng S percent may contain only small pin holes or rough
spots. These shall not be concentrated In one area. Bare base metal where the
solder dfp failed to cover the origfnal coatfng is an indication of poor
solderabflity and shall be cause for failure.

3.16 Flexing endurance. Cables shall be tested as speciffed in 4.6.14, they
shall ex~ib it no fscontinuity and there shall be no evidence of cracking,
fracturing, delamination, or rupturfng.

3.17 “Mofsture resistance. Cables shall be tested as specffied in 4.6.15, the
insulation resistance shall be not less than the value speciffed in the
specification sheet (see 3.1) and the insulation shall not exhibit any evidence of
delamination.
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3.18 Low pressure [maximum rated temperature). Cables shall be tested as
specified in 4.6.16 , the insulation shall show no evidence of shrinkage greater than

0.0625 inch at either end of the cable specfmen, ballooning, bubbling, voids, or
insulation weight loss greater than 1 percent. Following this exposure, the cable

shall meet the requirements of dielectric withstanding v01ta9e and fnsul ati On
resistance in 3.6 and 3.7, respectively.

3.19 Fungus resistance. All nonmetallic materials sh~ll be fungus resistant per
MIL- STO-354 requirement 4 group 1, or shall be certified that the observed growth
rate is 1 or less when te~ted in accordance with 4.6.17.

3.20 Fluid immersion. The cables shall be tested in accordance with 4.6.18,
ther~ shall be no change in cable weight greater than S percent, no cracking or
separation of the insulation. The cable shall ❑eet the dielectric withstanding
voltage requirements specified fn 3.6.

3.21 Tear groove propagation. Cables shall be tested in accordance wtth 4.6.19,
there shall be no propagation of the tear when the load is 0.5 ~ound, or less.
Between 0.5 and 5 pounds there may be propagation of the tear a ong the tear
groove. Uhen the load is 5 pounds or greater, the tear must propagate along the
tear groove. There shall be no propagation of the tear into an adjacent conductor.

3.22 Marking (see 4.6.1). Unless otherwise specified (see 3.1), cables shall be
marked in accordance with fie following:

a. Military part number (see 3.1).
b. t4anufacturer’s name or symbol and the date and source code shall be in

accordance with MIL-s To-12B5.

The printing shall be legible and in a contrasting color. Color used for
identification coding shall be in accordance with MI L- ST O-681. All number 1
conductors shall be Identified. The printed marking shall be located along the
reference edge of the cable at 12-inch maximum repeat. Harking is required on
cables with 0.050 inch or wider spacing of conductors (see figure 1).

3.23 Curability of identification. Durability of identification shall be tested
in aCC0r6%nce with 4.0.20 the dent ffication marking shall withstand a minimum of
125 cycles (250 stroke s).’

I_
TYPICAL FLAT CABLE

/

.050 MIN

L r–—––__7

INCHES M
1-

.125 ~.10 ~ ,~E~T,FICAT,ON .050 1.27

NOTES : MARKING
.10 2.5
.125 3.18

1. Dimensions are tn inches.
2. Metric equivalents are given for general information only and are based upon

1.00 inch = 25.4 mm

FIGuRE 1. Identification marking.
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3.24 Workmanship. The cable shall be constructed in a thoroughly workmanlike
manner in accordance with accepted high-grade production techniques. The cable

shall be free of kinks, abrasions, cracked, or peeled surfaces. The cable shall be

a uniform and consistent product and shall be free from defects which will adversely
affect the serviceability of the product.

,.

!dhen tested in accordance with 4.6.21, there shall be no
se~;;~tiwtns.latio” a“d the insulation shall not shrink more than 0.125
inch in 12 inches.

4. QuALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the contractor Is responsible for the performance of all inspection
requirements as specffied herein. Except as otherwise specified {n the contract or
purchase order; the contractor may use his own or any other facilities suitable for
the performance of the inspection requirements specified herein, unless disapproved
by the Government. The Government reserves the right to perform any of the
inspections set forth fn the specification where such inspections are deemed
necessarY tO assure that SUpplies and services conform to prescribed requirements.

4.1.1 Test equipmefit and inspection facilities.
inspection facil

Test and measuring equipment and
ities of suffi t accuracy, quality, and quantity to permit

performance of the required in~p~~tion shall be established and maintained by the
contractor. The establishment and ❑aintenance of a calibration system to control

the aCcuraCY of the measuring and test equipment shall be in accordance’ with
MI L- ST O-45662.

4.2 Classification of inspections. The examinations and tests of cables are

classified as follows:

a. Qualification inspection (see 4.4).
b. Quality conformance inspection (see 4.5).

4.3 Inspection conditions. Unless otherwise specified herein, all inspections
$hall be performed in accordance with the standard test conditions specified in
~IL-sTo-1344.

4.4 Qualification inspection. Qualification inspection shall be performed at a

laboratory acceptable to the Government (see 6.2), on sample units produCed with
equipment and procedures normally used in production.

4.4.1 Sam le size. A sample consisting of two specimens of finished cable shall
be s.bmit~ualification tests of table 11. EachQ;gfffi:;t; ~;l~h~flaextend
minimum of 40 linear feet of continuous unspl iced cable.
to all cables of the same specification sheet with fewer conductors and the same

tYPe Of construction and coating.

4 .4.2 Inspect Ion routine. Samples from the two finished cable lengths shall be
subjected to the tests in table II. Lengths of cable samples shall be as specified

in the applicable test paragraph.

4.4.3 Failure. One or more failures shall be cause for refusal to grant
qualification approval .

I 6
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TABLE II. Qualification inspection.

T Inspection
I ,.

I,fs.uala“d mechanic%’%i+ection, cable
I dimensions, and construction - - - - - - - - -
lConductor resistance - - - - - - - - - - - - - -
Ilhermal shock ----------- -------

lFolding ----------- ----------
lHigh-temperature aging - - - - . - - . - - . - -
lStrippabi lfty --------- ------.--
lSolderabi lity --------- ---------
lFlexing endurance- - - - - - - - - - - - . - - -

lt40fsture resistance- - - - - - - - - - - - - - -
ILOW pressure [maximum rated temperature- - - - -
lFungus resistance- - . - - . . - - . - - - - - -
lFluid immersion ---------- -------
Blear groove propagation- - - - . . - . - - . - -
~Shrinkage ---------- ----------

Requirement
paragraph

,. 3 thru 3.
3.9
3.10
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.25

4. 3.3

Test
paragraph

4.6.1
4.6.7
4.6.10
4.6.11
4.6.21
4.6.14
4.6.15
4.6.16
4.6.17
4.6.18
4.6.6
4.6.12
4.6.13
4.6.19

4.4.4 Retention of qualification. To retain qualificatf.an, the contractor shall
forward a repot-t at 12- and 36 -month intervals to the qualifying activity. The
qualifying activity shall establish the initial reporting date. The reporting shall
be as follows:

a. Twelve-month intervals. A summary of the results of the tests performed
For inspection of product for delivery, group A (see table 111),
indicating as a ❑inimum the number of lots that have passed and the
number that have failed. The results of tests of all reworked lots
shall be identified and accounted for.

b. Thirty-six month intervals. The results of tests performed for periodic
Inspection, group {see table IV), including the number and ❑ode of
failures. The test report shall include results of all periodic
inspection tests performed and completed during the 36.month period. If
the test results indicate “on Conformance with specification
requirements, and corrective action acceptable to the qualifying
activity has not been taken, actfon may be taken to remove the failing
product from the qualified products list.

Failure to submit the report within 30 days after the end of each reporting perfod
may result i“ loss of qualification for the product. in addition to the periodic
submission of inspectf.o” data, the contractor shall immediately notify the qualifying
activity at any time the inspection data indicates failure of the qual if fed product
to ❑eet the requirements of this specification.

In the event that “o production occurred during the reporting period, a report shall
be submitted certifying that the company stfll has the capabilities and facilities
necessary to produce the item. If during two consecutive reporting periods, there
has been no production, the manufacturer ❑ay be requfred, at the discretion of the
qualifying activity, to submit a representative cable of those covered by a single
SpeCifi C?, tlon sheet to testing in accordance with the qualification Inspection
requirements.

4.5 Quallty conformance inspection.

4.5.1 Inspection of product for dellvery. Inspection of product for delivery
shall consist of group P. inspection.

4.5. 1.1 Inspection lot. An inspection lot shall consist of all cables covered by
a s$ngle specification sheet (see 3.1), produced under essentially the same
conditions a“d offered for inspection at one time.

7
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4 .5.1.1.1 Unit of product. The unit of product
coil of cable.

shall be each reel , spool , or

4.5.1 .1.2 Sample. The sample shall consist of that number of randomly selected
units of product reqbi red by the applicable sampling plan in MIL-STD- 105.

Specimens for inspection shall be taken from each unit of
Prgiti:”ii;ch%%i%+% Of the ,~lllp,~. A spec{men shall be a length of cable drawn
from a unit of product.

4.5. 1.2 Group A inspection. Group A inspection shall consist of the inspections
s ecified in table 111, subgroups 1, 2, and 3.

i
Statistical sam lin and inspection

! ? 11. Major ands all be in accordance with i41L-STD-105 for general Inspection eve
minor defects shall be as defined in MI L- STO-1O5.

be4;~”&&;fi#?%& I~!! ‘“bgr”up ‘
the acceptable quality level (AQL) shall

Repetitiv~ dimensions [such as conductor spaCln9)
shall be checked on a random 5 percent minimum but not less than 2 spaces per
specimen. Subgroup 1 inspections may be performed in any order.

4.5.1 .2.2 Subgroup 2. For subgroup 2, the sample shall be 100 percent of the
cable in the inspection lot and every length of cable shall be subjected to the
inspection. Any portion of the cable exhibiting breakdown or nonconformity when

subjected tO the insulation flaws inspection shall be cut out and removed.

No4~~;~~~~3sh_we~0~n;~!g~~~~ ~~bgro”p.
the sample shall be one length per lot.

4.5.1 .2.4 Rejected lots. [f an inspection lot is rejected, the contractor may
rework {t to correct h defects, or screen out the de fectfve units, and resubmit
for reinspection. Resu~mitted lots shall be inspected using tightened inspection
and shall not thereafter be tenured for acceptance unless the former rejection or
requirement or correction is disclosed. Such lots shall be separate from new lots,
and shall be clearl Y identified as reinspected lots.

4.5.1 .2.5 Disposition of unit of product. Unfts of product which have passed all
the group A inspection ❑ay be deli vered on the contract or purchase order if the lot
is accepted.

4.5.2 Periodic Inspection. Periodic inspection shall consist of group B. The

del iverY of products which have passed group A inspection shall not be delayed
pending results of group B inspection but shall be discontinued Immediately upon
determination of noncompliance of the. product with any group B requirement.

4.5.2.1 Group B inspection.
specified in table IV. Group B
from inspection lots which have

4.5.2 .1.1 Sampling plan. on
qualification, the lot shall be

I ;onductors thet is covered by a

4.5.2 .1.1.1 Inspection. Two

Group B inspection shall consist of the inspections
inspection shall be’made on sample units selected
passed the group A Inspection.

a 3-year basis starting from the date of
selected from the cable with the largest number of
single specification sheet and .is in production.

test lengths shall be subjected to each test.

4.5.2 .1.2 Failures. If one or more specimens fail to pass group B inspection,
the sample shall be considered to have failed.

4.5.2 .1.3 Ois Dosition of sample units. Units of product from which a specimen

has feiled shall he contract or order, even though the

inspection lot su~~itt~d ;S ~~~~pt~!.
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TABLE 111. Group A inspection.

1 IR equirement I Test I Q r
Inspection I paragraph I paragraph 1 (percent ~efective) I

!.. Major inor

..-. -

----- .
-.---
---- -

I

I 1 1 t I

1 Subg roup 1 I I I T

lVisual and mechanical inspection, I

I cable dimensions, and ~

I construction - - - - -

:1

/

lTear groove propagation- 1.0

lMarkfng- - - - - - - - -

4.0
/

\!iorkmanship- - - - - - - I
i

I Subgroup 2

lInsulatioo flaws - - - - ---- -
-----~Conductor continuity - -

I Subgroup 3

lConductor size - - - - -
Icable color- - - - - - .
10ielectric withstanding voltage- -
llnsul ati On resistance- - - - - - -
lFlammabilfty - - - - - - - - - - -
~Ourabiltty of identification - - -

---- -
---- -

3.3 thru
3.4.3.3
3.21
3.22
3.24

I 4.6.1

I 4.6.19
I 4.6.1
~ 4.6.1

3.5
3.8

3.3.1
3.4.3.3
3.6

::;1
3.23

I

I 4.6.3
I 4.6.8
I

i 4.6.1
i 4.6.1
I 4.6.4
I 4.6.5
I 4.6.9
I 4.6.20
I

TABLE IV. Group B lnspect~on.

I Inspection

I
1
lC.nd.ctor resistance- - - - - - - - - - - - - - -
lThermal shock -------- ----------
lFolding ----------
lHigh-temperature aging- - -
lStrippability - - - - - - -
I solderability - - - - - - -
lFlexfng endurance - - - - -
lMoist.re resistance - - - -
ILOW pressure (maximum rated
lFungus resistance - - - - -
lFluid immersfon - - - - --
lTear groove propagation - -
!Shrtnkage - - - -. - - - - -

---- ---- ---
---- ---- ---
---- ---- ---
---- ---- ---
---- ---- ---
---- ---- ---
temperature)- - - -. -
---- ---- ---
---- ---- ---
---- ---- ---
---- ---- ---

!
I

I See 4.5.1 ,2.2

~ I

I
I

See 4.5.1 2.3
I

I

Requf rement
paragraph

3.9
3.10
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.25

Test
paragraph

4.6.6
4.6.7
4.6.10
4.6.11
4.6.12
4.6.13
4.6.14
4.6.15
4.6.16
4.6.17
4.6.18
4.6.19
4.6.21

I

I

I

4.5.2 .1.4 Noncompliance. If a sample fails to pass group B inspection, the
❑anufacturer shall notify the qualifying activity and the cognizant inspection
activitY of such failure and take corrective action on the ❑aterials or processes,
or both. as warranted, and on all units of product which can be corrected and which
were ❑anufactured under essentially the same conditions with essentially the same
❑aterials, processes, etc. , and which are considered subject to the same failure.
Acceptance and shipment of the product shall be discontinued until corrective
action, acceptable to the qualifying activity has been taken. After the corrective
action has been taken. groups A and B inspections shall be repeated on additional
sample units (all fns Pectfons. or the inspection on which the original sample
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failed, at the option of the qualifying activity). Group A inspection may be
reinstituted; however, final acceptance and shipment shall be withheld until the
group B inspection has shown that the corrective actfon was successful. In the event
of failure after refnspectf on, information concerning the faf lure shall be furnished
to the cognfzant inspection activity and the quali<yfng activity.

4 .5.3 Inspection of packagfng. Sample packages and packs and the inspection of
the preserva~fon, packing, and markfng for shipment and storage shall be in
accordance w?th the requirements of MI L-C-12000.

4.6 Methods of inspection.

4.6.1 Visual and mechanical inspection. The cable shall be inspected to Verffy
that the desfgn, construction, physfcal characteristics and dimensions, color,
we fght, marking, and workmanship are in accordance wfth the applicable requirements
(see 3.1, 3.3 thru 3.3.1.2. 3.4 thru 3.4.3.3. 3.22, and 3.24).

4.6. 1.1 Cable weight (see 3.4.3.2). A specfmen of cable 26.44 LO.02 inches shall
be cut and weighed 1 to the nearest 1 percent of its weight.
spectmen shall be re~o!~~!sas the weight in pounds per 1,000 feet.

The grams of the

4 .6.2 Electrical tests. It shall be permissible to wind fin fshed cable on testing
spools and reels for electrical tests, and to rewind on shipping spools and reels
after completion of the last test.

4.6.3 Insulation flaws (see 3.5). All cable shall be subjected to the insulation
flaws test in accordance with method 6211 of FE O- ST O-228 wfth the followfng
exceptions and conditions. The cable conductors shall be electrically tied together
and grounded. A suitable fault sfgnalfng devfce for detection of insulation flaWs

shall be provfded. Any flaws detected shall be removed.

4 .6.4 Dielectric withstanding voltage (see 3.6). The cable shall be tested fn
accordance with ASTM 2, section 8, with the following exceptions. The specimen

shall be 26 ●.062 fnches jn length and shall be prepared for high-voltage connection
by isolating adjacent conductors from each other. This may be accomplished by

care full Y cutting fnto the ends of the specfmen .5 inch and 1.5 inches, resp:g;::~ly,
so that adjacent conductors can be bent to opposfte sfdes of the specimen.
.25 Inch of insulation from the 1.5 inch end for electrical connections. For the

first part of the test, the specfffed voltage (see 3.1) shall be appl fed between all
conductors electrically connected together and the solution, and for the second part,
betWeen each conductor and its adjacent conductors. Thfs may be accomplished by
bussing together all conductors bent to one side of the specimen and connecting one
hfgh-voltage lead. The conductors bent to the other side shall be treated in a
simila’r manner and connected to the other high-voltage lead. The specimen, the

center 12 fnches, shall be immersed for 1 hour. Following the test, the specimen
shall be examined. Tests shall be run before and after each test specifying

dielectric withstanding voltage. When dielectric withstanding vo?tage and insulation

resistance are performed on the same samples, the test may be done in the followfng
sequence.

Insulation resistance conductor to conductor in af.r.
;: Dielectric strength conductor to conductor in air.
c. Immerse samples in salt water solutfon.
d. Insulation resistance conductor to solution.
e. Dielectric strength conductor to solution.

4.6.5 Insulation resistance (See 3.7). The specimen shall be prepared fn
accordance with 4.6.4. potential ot UO +50, -0 volts dc shall be applied for one

minute between each conductor and Its next adjacent conductor(s) in air. Following
this test, the sample shall be Immersed to within 6 inches of its ends in the water
j:~h+:;scribed in 4.6.4 at room temperature for a minimum of 1 hour. A voltage of

, -O volts dc shall be applied for one mfnute between the conductors and
water, insulation resistance shall be calculated form the following formulas:
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Wire to wire Specimen resistance X sam:~er;;; th X (number of conductors -1)
megohms-1,000 . (megohms) !
feet 1,00 0

Wire to water Specimen resistance X immerse length X (number of conductors)
mg; hms- 1,000 . (megohms) (1 foot)

4.6.6 Conductor resistance (see 3.9]. The dc resistance of the individual
conductors of each specimen, to inches long, shall be tested in accordance with
method 6021 of FE O- ST D-228, and calculated for conformance.

4.6.7 Thermal shock (see 3.10). Cable specimens 38 to 40 inches long shall be
subjected to ive continuous cycles at the high and low temperatures specified (see
3.1). The specfmens shall be maintained at each temperature extreme for a minimum of
30 minutes. .4 maximum dwell time of 2 minutes shall be allowed for transfer between
test chambers. After completion of the fifth cycle,
from the test chambers,

the SPeCl Men5 shall be removed
and allowed to stabilize at room temperature. The specimen

shall be examfned for evidence of cracking, or shrinkage of the insulation.

4.6.8 Conductor continuity (see 3.8). All cable shall be tested for conductor
continuity with an ohmmeter or ot her suitable testing device.

4.6.9 Flammability (see 3.11).

The test shall be performed within a draft-free enclosure open
~~~~~~~~d -rovide adequate ventilation for combustlo”, but to prevent

An 18-inch (457.2 mm] flat cable specimen wfth its full complement of
conductors shall be secured at the ends and held taut with its longitudinal axis
vertfcal and centered in the enclosure (see figure 2). A flat, 8- x 8-inch
horizontal layer of surgical cotton is to be placed on the floor of the enclosure,
and centered under the specimen so that only material drippings from the flat cable
specimen shall fall upon the surgical cotton. The upper surface of the cotton is to
be no more than 9.5 inches (241.3 mm) below the point at which the tip of the blue
inner cone of the test flame will touch the specimen. A Tirrill gas burner with or
without a gas pilot light ~s to supply the flame. The barrel of the burner is to
extend approximately 4 Inches (102 mm) above the air inlets, and its inside diameter
is to be 3/8 inch (9.5 mm) nominal. While the barrel is vertical, the overall height
of the flame is to be adjusted to 5 inches [127 mm]. The blue inner cone is to be
aPPrO~f Matel Y 1.5 inches high [38 mm] and the temperature at Its tip IS to he 836”c
(1500 F) or higher and shall be verifted with an accurate measuring device. !Xfthout
disturbing the adjustments for the height of the flame, the valve supplying gas to
the burner flame and the separate valve supplying gas to any pflot flame are to be
closed. A wedge to which the base of the burner can be secured is to be provided for
tiltlng the barrel twenty de rees from the vertical while the longltudi”al axis of

ithe barrel remains in a vert cal plane. The burner is to be secured to the wedge and
the as$. --k Y fs to be placed in an adjustable support fixture.

&jrocedure

4.6:. The fixture is to be adjusted laterally (see figure 2] to
place t,..-fongitudinal axis of the barrel in” the same vertical plane as the
longitudinal axis of the specimen. The plane is to be parallel to the sides of the
enclosure. The fixture is also to be adjusted toward the rear or front of the
enclosure (see figure 2) to position the pofnt A, which {s the Intersection of the
longitudinal axis of the barrel with the plane of the tip of the barrel, 1.5 inches
(38 mm) from the point B at which the extended longitudinal axis of the barrel meets
the outer surface of the specimen. Point B fs the point at which the extended
longitudinal axis of the barrel meets the outer surface of the specfmen. Point B is
the point at which the tip of the blue inner cone will touch the center of the front
of the specimen. The specimen is to be adjusted vertically to prevent po$nt 8 from
being any closer than 3 inches (76 mm) from the lower end of the specimen.

11
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FIGuRE 2. Jlamab ilit~ test apparatus.
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In the absence of a gas pilot light on the burner, the support for the burner and
wedge is to be arranged to enable the burner to be quickly removed from and precisely
returned to the position desert bed in the preceding paragraph.

A .5-inch (12.7 mml, wfde strip of unreinforced 5-Iu’{1 thick (a PPrOxlmatel Y o.1 mm)
kraft paper that is gummed on one side is to be used to make an indicator flag. The
gum is to be moistened just sufficiently to permit adhesion. With the gum toward the
specimen, the strip is to be wrapped around the specimen once with its lower edge 10
fnches (254 mm) above B, the point at which the blue Inner cone will touch the
specimen. The ends of the strip are to be pasted together evenly and trimmed to
provide a flag which projects .75-inch (19 mm) from the specimen toward the rear of
the enclosure (see figure 2). In the case of a flat cable, the flag is to project
from the center of the rear broadface of the cable and the flame is to be applied to
the front broad face.

If the burner has a gas pilot light, the valve supplying gas to the pilot is to be
opened and the pilot lit. If the burner does not have a gas pilot light, it is to be
suuported as indicated above in a position away from the specimen and then lit. This
operation and the remainder of the test are to be conducted under a forced-draft hood
operating to provide adequate ventilation but avoiding drafts which affect the flame.

If the burner has a gas pilot light, the valve supplying gas to the burner is to be
opened to apply the flame to the specimen automatically. This valve is to be held
open for 15 seconds, closed for 15 seconds, opened for 15 seconds, etc. , for a total .
of five 15-second applications of flame to the specimen wfth 15 seconds “between
applications. If the burner does not have a gas pilot light, the burner is to be
moved into position to apply the flame to the specimen, kept there for 15 seconds,
removed for 15 seconds, etc. , for a total of five 15-second applications with 15
seconds between applications.

In any case, the flame is not to be reapplied until any flaming caused by the
previous application ceases of its own accord, even though the time interval between
aPPlf Cations ❑ay exceed 15 seconds.

Counting from the instant of the last removal of the burner flame, the duration of
any flaming of the specimen is to be noted and recorded. Note also is to be taken
and recorded of whether any flaming or glowfng particles or flaming drops fall from
the specimen.

4.6.10 Foldfng (see 3.12). A specfmen of cable 26 L.062 inches shall be folded
180” transversely and pressed between two pieces of smooth-surfaced flat metal twice
the width of the cable, with a pressure of 30 ~1 pounds force per inch of cable width
of the test specimen [see figure 3). After 15 :1 minutes under pressure, the
specimen shall be unfolded and the pressure reapplied to the unfolded creased portion
of the cable for an additional 150+1 minutes.
t.he. ~est shall be conducted at 23 T +5 c.

Unless otherwise specified (see 3.1),
This procedure constitutes one complete

3 After two complete cycles of-folding and unfolding on the same creased
~ ;., the cable shall be checked for continuity and shall be examined for evidence

..acking, fracturing, or rupturing. The cable shall then be subjected to the
~ielectrfc withstanding voltage test as specified In 4.6.4.
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FIGURE 3. 180° transverse fold.

4.6.11 High Temperature a ffl . 0.25 ●O.1O {rich of insulation shall be removed

from each end of an 18 +0.5%s cable specfinen. The central portion of the cable

then shall be bent at least halfway around a horizontally placed 0.25 inch diameter
stainless steel mandrel. The stripped conductor ends shall be evenly clamped
together so that the we fght’is suspended from conductors only and the cable shall be
loaded with the following weight so that the portion of insulation between the
conductors and mandrel ts under compression while the conductors are under tension.

Round wire ●Ueight (lb)

size (AUG) per conductor

24 through 28 .1 +.03, -o

+Includes the weight of the clamp.

This specimen, so prepared on the mandrel, shall be conditioned in an
oven for 7 hOurs *I5 minutes at the temperature speCffied (see ~.1).

r-c rculating
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I

The velocity of air past the specimen (measured at room temperature) shall be between
100 and 200 feet per minute. After conditioning, the oven shall be shut off, the
door opened, and the specimen allowed to cool in the oven for at least 1 hour. Uhen

cool, the specimen shall be freed from tension, the strips shall be removed and the
specimen shall be removed from the mandrel . The central portion of the cable shall

be bent at least halfway around the mandrel so that the portion whfch was outside
during conditioning is now next to the mandrel. The cable shall be loaded with the

applicable weight for 1 hour ~lo minutes at high temperature (see 3.1). The cable

shall then be removed from the mandrel and examined for cracking and separation of
the insulation. The specimen shall then be subjected to the dielectric withstanding
voltage test (see 3.6).

4.6.12 Strip pa bility [see 3.14). The specimen of completed cable shali have the
insulation removed from approximately .25 inch at each end using a cold blade
stripper.

4.6.13 Solderability (see 3.15). All conductors shall be tested in accordance
with M[L-S~-ZOZ , method with the following exceptions:

a. Special preparations: Straighten and cut wire into convenient lengths
[2 inches minimum).

b. A random of six conductors of each cable shall be tested.

c. Examination: As specified in method 208, MI L- ST O-202.

4.6.14 Flexing endurance (see 3.16). A specimen of cable having a length of 6
inches min?mum shall be installed in a fixture as shown on figure 4. All conductors
of the test specimen shall be electrically connected in series during the test and a
monitoring current of 20 L5 m{ll {amperes shall be applied. A continuity tester
capable of indicating a current interruption of 1 microsecond shall be employed to
monitor the current. One end of the cable shall be held in the fixed clamping
device. The other end shall be fastened in the movable clampfng device, allowing a
free length of 3 to 3.05 inches between clamping devices. The movable clamping
device shall be driven in reciprocating linear motion for 5.4 to 5.5 inches frOIII one
extreme position to the other extreme Position. Cable and filture shall be allowed
to stabilize at the test temperature for one hour before commencing test. One cycle

shall consist of travel from one extreme to the other and return. The specimen

shall be subjected to a minimum of 25 cycles per minute for the number of cycles and
at the temperature speciffed in the applicable specif~cation sheet (see 3.1]. A
different cable specimen shall be used for flexing at each temperature.

LINEAR MOTION
MOVABLE

\
~..

-——-
-.

CLAMPING
DEVICE
( 2 PLACES )

‘.12R TYP

NOTES:
1. The cable length between A and B shall be 3.00 to 3.05 inches.
2. Dimensions are in inches.
3. Metric equivalents are 9iven for general information only.

FIGURE 4. Flex test fixture.
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4.6.15 Moisture resistance (see 3.17). A specimen of cable 26 inches long shall

be preparea as specl fled In 4 .6.4 and tested in accordance with method 106 of
MI L- ST D-202 (steps 7a and 7b shall not be required). Following the tenth cycle, and
while the specimen is still at environment, the wire, to wire insulation resistance
shall be measured as specified in 4 .6.5 with a potential of not less than 500 volts
dc that shall be appl{ed for a minimum of 1 minute between each conductOr and its
next adjacent conductors. Following the test, the specimen shall be examined.

4.6.16 Low pressure (maxfmum rated temperature (see 3.181. One SPeclmen 26
1.062 inches long shall be prepared by cutting both ends approximately square. The
sample shall be weighed on an analytical balance. The uncot led specimen shall be
placed in a suitable open-rack (or equivalent) in a vacuum oven that has been
preheated and stabilized, for not less than 10 minutes, at the maximum conductor
temperature specified (see 3.11. The oven shall then be allowed to restabilize at
the specified temperature [see 3.1). After temperature stabilization, the oven
pressure shall be reduced to 2.0 torr, and maintained at these conditions for not
less than 30 minutes. (A torr-is nearly equal to the pressure of a column of
mercury 1 millimeter high at O C and standard ravity. ) On completion of the
30.minute conditioning, the heat source shall I. removed a“d the . . . . shall be
allowed to cool to room ambient pressure. The specimen shall then be removed from
the oven. The specimen shall be weighed, checked for shrinkage, prepared per 4.6.4.
then be subjected to the dielectric withstanding voltage test specified in 4.6.4,
followed by the insulation resistance test as specified in 4.6.5, except the testing
shall be done in air between conductors only.

4.6.17 Fungus resistance (see 3.19). A test specfmen 26 *.062 inches shall be
prepared for testing of all external materials. The materials shall meet the
requirements of MI L- STO-454, requirement 4, group I; materials nonnutrient to fungus
or group 11, shall be tested per AsTH-G21.

4.6.18 Fluid immersion (see 3.20). The specimen shall be prepared in accordance
with 4.6.4. specimen shall then be weighed and one specfmen shall be Immersed
to within 6 in~;es of its ends in each of the fluids specified in table V for 20
+0.5 hours at the temperature specified in table V. Ouring immersfon, the radius of
Eend of the specimen shall have a minimum diameter of 0.5 inch.

TABLE V. Test flufds and test temperatures.

lTest fluid lTest temperature “C i

ITT= I1735 –
IF41L-T-5624 (JP-4) !

20 to 22
“i

IMIL=L:23699 ~/ I I
I

68 to 72
I

I Not for use with polyv{nylchlorfde
insulation.

Upon removal from the fluids, the specimen shall be free of surface fluids and shall
remain for 1 hour In free air at room temperature. Each specimen shall be we fghed
and compared with its initial weight. The specimen then shall be folded and

unfolded twice in accordance with 4.6.10 and then subjected ‘to the dielectric
withstanding voltage test (see 4.6.4).

4.6.19 Tear groove propagation (see 3.’21). A 16 LO.25 Inch-cable specimen
containing tear grooves shal I be slit for a distance of 2 +0.25 Inches along a tear
groove: US4n9 a commercially available single-edge razor b~ade. The specimen then
shall be mounted in the jaws of a tensile test ❑achine as shown on figure 5. The
s ecfmen then shall be separated along the same tear groove for an additional 2
+!.25 inches “sing a jaw seperatio” rate of 0.50 +0.06 inch per ❑inute. The ❑inimum
Toad requfred for separation shall be recorded. The specimen then shall be examined.
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4.6.20 Durability of identification (see 3.23). The durability of product
Identiffcatio” shall be ~val”ated at room temperature as follows:

a. Test app aratus. P. repeated scrape-abrasion tester, shall be used. The
7nstrument sharl be capable of rubbing a sma14 cylindrical steel mandrel 0.025
to 0.028 inch ?n diameter repeatedly over the upper surface of the cable in
such position that the longitudinal axis of the steel mandrel and specfmen are
at right angles to each other with surfaces in contact. A weight affixed to a

fixture above the rubbing mandrel shall control the force exerted normal to
the surface of the insulation. A ❑otor-driven, reciprocating-cam mechanism
shall be used to deliver an accurate number of abrading strokes in a dfrection
parallel to the longitudinal axis of the s ecimen.
shall be measured by acounter. The lengtR of the s~!~k~”!!~~l”[es;~~!~slnch
❑inimum and the frequency of the stroke shall be 60 cycles (120 strokes) per
❑inute.

b. Test procedure. A test specimen shall be prepared by removing from the cable
at least a 4-i nch length of two adjacent conductors containing
identification. The specimen shall be mounted in the specimen holder and 150
grams shall be applied through the steel mandrel to the marked surface of the
specimen. The counter shall be set at zero and the drive motor started. The

specimen shall he subjected to the spec{fied number of cycles as stated in
3.23 and shall be examined. If a continuous line of identification marking
has been erased or obliterated by the ❑andrel , the specimen shall .be
considered as having faf led.

FIGuRE 5. Tear groove propagation setup.
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4.6.21 Shrinkaqe (see 3.2 S). .4 12 ‘0.5 inch-s.
that the {nsulatlon and conductor are Tlush at bo
be conditioned in an air-circulating oven for 6 h
temperature of the material specified in the appl

Temper: $u~e rating

1 5
1!0
200
26o

tc imen of cable shall be cut so
h ends. The specimen then shall
urs at the accelerated aging
cable specification sheet.
,.

Test ~emperature
( c) :3°C

136
200
250
300

The” velocity of ?,fr past the spe. cfme” (measured at room temperature) shall be
between 100 and 200 feet per minute. After conditioning, the specfmen shall be
removed from the oven and allowed to cool to room temperature. The shrinkage of the
insulation then shall be measured as the greatest distance which the insulation has
receded from either end of the conductors; that is, the measurement obtained at the
end showing the greater shrinkage shall be considered the shrinkage of the specimen.

5. PACKAGING

5.1 Packaging requit.eme”ts. The requirements for packaging shall be in
accordance with t41L. C- ITDTJIJ.

6. NOTES

6.1 Ordering data. Acquisition documents shall specify the following:

a. Title, number, and date of this specification.
b. Title, number, and date of the applicable specification sheet (see 3.1).
c. Applicable military part number (see 3.1).
d. Total number of feet and acceptable minimum continuous length (see

3.4.3.1).

6.2 Qualification. With respect to products requiring qualification, awards will
be ❑ade only for products which are at the time set for opening of bids, qualified
for inclusion i“ the applicable qualified products list whether or not such products
have actually been so listed by that date. The attention of the contractors is
called to these requirements, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federal Government tested for
qualification in order that they may be eligible to be awarded contracts or orders
for the products covered by this specification. The activity responsible for the
qualified products list is U.S. Army Communications.Electronics Comma”d, Attentjo”:
A14SEL-EO-TO, Fort 140nmouth, NJ 07703, and information pertaining to qualification of
products may be obtained from that activity. Application for”qualification tests
shall be made in accordance with “Provisions Governing Qualification” to OESC-EQ,
1507 Wilmington Pike, oayton, Ohio 45444.

6.2.1 Contract SUPP lied cable. It is understood that flat multi conductor cable
supplied under the contract or purchase order shall be manufactured the same way as
the sample tested and found satisfactory except for changes previously approved by
the Government. Any unapproved changes from the qualification sample shall
constitute cause for rejection.

6.3 Definitions.

6.3.1 Conductor. A conductor is a single conductive path in a conductive pattern.

6.3.2 Conductor diameter. the conductor diameter is the diameter of the total
circular cross section of tlie conductor, including all metallic conductor coatings.
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6.3.3 Current-carrying ca ac~.
%-

The current carrying capaCitY
current that can be continuous y carried through a conductor under
conditions.

is the mar. imum
specified

6 .3.4 Delamination. Delamination is a separation between any of the layers of
the base laminate or between the laminate and the mated conductors, or both.

6.3.5 Dielectric strength. The dielectric strength is the maximum voltage that a
dielectric material can withstand, under specified conditions, without rupturing;
usually expressed as volts lunit thickness.

6.3.6 Flat cable. Flat cable is any cable wfth two or more parallel conductors
in the same plane enclosed by an insulating material.

6.3.7 Insulation resistance. Insulation resistance fs the electrical resistance

of the insulating material, determ~ned under specified conditions, between any pair
of conductors.

6.3. B Laminate (noun). A laminate is a product made by bonding together two or
more layers of material with pressure, heat, or adhesive.

The margin is the distance between the edge of a flat cable and
th~”~~~te%%%f the “~arest conductor.

6.3.10 Solderability. Solder abiltty is the property of a metal to be wetted by -
solder.

6.3.11 Uetting. Uettlng {S the free flow and spreading of solder on conductive
Daths and terminals to form an adherent bond.

6.4 Changes from prevtous issue. Aster fsks are not used in this revisfon to

identify changes with respect to the previous issue, due to the
changes.

extensiveness of the
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